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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a high reproduction output in all included recording 
marks and to realize high reproduction durability when recording/reproducing a recording mark 
string including recording marks smaller than a resolution limit or recording marks each having a 
dimension which is equal to or larger than the resolution limit but is close to the resolution limit. 
SOLUTION: In the optical recording medium having a noble metal oxide layer, the noble metal 
oxide layer is deformed by decomposing a noble metal oxide to form the recording mark string. 
In the noble metal oxide layer wherein the recording mark string is formed, noble metal particles 
are irreversibly deposited and the deposited noble metal particles are irradiated with a 
reproducing layer beam to read the recording mark stream. When a wavelength of the 
reproducing laser beam is defined as Xand the number of openings in an optical laser beam 
irradiation system is defined as NA, the recording mark stream includes at least the recording 
marks of which a mark length is < 0.37X/NA 
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x^t3t'^M*fett#^ (^fS^^b^Wt^fSSm?) tiS)?«-V-r3$<4)»f»*U< 

*. r* T e t s ^ r 3 e a tf» * b II . 

[ 0 0 4 6 3 

8 t » J; C / * T e t S * -r 3 ^ ^ <9 ffl "i: > . 
SCI CSi)oLTe,-ot)i-4Mi 

-f^ r 4t I t ®#»* b II . ±IE^ I IC 3ir 1) T . 7C^Mtt8fc«fJ:C#Tet^*L^nllSt< 

0 ^ OL ^ 1 , 
0 ^ fc ^ 0 . 2 5 

'*'ru. 7tS?MttitfcPX£?-*i^Sllt^. feVXWin, A^^ Au. Bi, 8e 
. Al. Ge. H. 8i« C, V. W. Tol, Zn. Ti^ Sn. Pl). P<i^'fe2' 
«±»xsii (8ov Y«J:&'7>^/'fK) »^jg«r^i3'>?^<^tlS^^»^ull. 

[00473. 

±IESC I -?^^Ta3fflB)?t t ICtt, ffllE^blBSttiPf^ U T«m ft-? II 3 ^fi 

v<?)*a^tfjfflrzffl?E<bS!i5SivuTtt«fflrft«n. 

[ 0 0 4 8 3 

/i4icffiuiesS7-:7«itt8eit-r.'3i»ctt. i5iaBtic3t'!SiiR^5iiw-v<?>^i£isicj:'; 
, *%iRS 5 ttie^ K 7 V 9 ^fiica«E«icas^br ft? , t 7 - ? la ( z - x . 
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^n(9ttn-ii:)i»9>i. ss«^c»s^bt2u^«fa^v 

[ 0 0 4 9 ] 

iiSf^t»S4 icie3$-r ^q&iRS 5 Q)^«t tts<b u < c Y u 11. c t9 

as^btt. ffl$-lbs«^*c>ltllB^^^t)^lIiSS^b (^a«B^b) ym^c. 

ffi^b?»/i4lCi)Vl»TSl£gi^^b5i!)©*»^^*l^«l|<fc7r;:«a*#tlasr^*5»<M 



0 O n tn M 1 1 , 
[ 0 0 5 1 ] 

^ J . 

[ 0 0 5 2 ] 

^iSl^ft/iS Itt. |B^/S*"tC«fiBBHb«»e4»«5e:t3l«ltIfflW*iacat^t 
m zmm^M & ZtSi ^ CNRI°l±ifVJ:&fS^fegB$^bi»^4<?)^*ii©fed;)cal1^^l.I. » 
itCft^iaK1b!8Jl4-?®S)H»^J«C<¥^T3E1f0rz*5t^5)?fe4')' 9JPU^ril«ai! 
[0053] «^ 

^mmJS^i&QmtGi. -toss^^f + a^icfgprtui <fe>ic}es5*5E-r4Li*d:iitff. ffl«« 

Sg1K«tt:SSlttio~800nm, szg?mftl3 2t3:5nm>H±l OOnm*^. 
»*U<«:1 0~80nm, SS3gim^S33(3cl 0~200ntn-?iP)3C>;t^»SUi) 



>tAijSRra3'>*< liS<9^iS«i:«-*fel*¥SBE»*tSC'*iHbei»t^»*Ull 
. ^b6»Vt-^l*. BHb», S^b?a*^B:iia^b^tfr»*L< - Utm<P<be?»<?)2«^!^± 

s^b^7''^#tttbd;)■i:rzs^b!tJ^tt»*u<s^). 

[ 0 0 5 5 1 

»*UUflf, g 3 Ifim^*! 3 3 t iSit I C "i: «:« < . 3fe« iR 1 5 C » U T «j ffi « 

ffiii t jRsr t -? t J: U . 
[ 0 0 5 6 ] 

[ 0 0 5 7 3 

^15 2 

^«2I*. BJ-atJtJlt3;fe.y)IC 15 It iJtLZ. S«2<9J?ri*. fflffl. 0._2~1 

2 tT\ m . » * U < 0 . 4~1. 2 m im V f tLl* J; n . S« 2 C . > > 7 y + > 
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[ 0 0 5 8 ] 

m V 3S& ic s « ± ic a 1 b T t J; I) . 

[ 0 0 5 9 ] 

, -0=7 5 y C^QftSttnJA ii3SRtftB:j:U. 

[ 0 0 6 0 ] 
Ba 3 ic >Tv -r ^ -t^^ife 

E 3 tCJfxt^^*!* . 0 2 ICvTv tiS'ftf^S 3 ^mftl 3 3 ±IC, S 1 6 1 15 it « It 10 

«^ tt 3 . 

[ 0 0 6 1 ] 

-f(ai±;?-t:?C-ii»f7?=?. j&»ii6 t lilt «U«Jt-?K. ^qftiRSSV SI3Sm<$^3 

7 ?f ^ <?) S S T - 5 © C N R 2>f J» ^ t 3 t © V * % "J n I . 
[ 0 0 6 2 ] 

=mESY-7<?>3R:6CifyUT + *«CNR»flimi7«k7 ICSaSf 3U>:2^»*bU. A 

i^fl$)ctt> J&«s 6 «EK«5pncj® i> Tiii^itfiicj^^-r^LHrj: u»f. 1 ~ 1 0 0 n m 

. IC 2 ~ 1 5 n m V r 3 C ^ 1^ » * U u . 

[ 0 0 6 3 ] 30 
J£«jg6l3:. Al. Au. A». P-t. Cu. Nis C Ir . T I , 8 l#<i)^B**.l3:ip 

[ 0 0 6 4 ] 

J^«li6 0?f^S)f^»t*!^ICl!R3£^*ir.S(ilBUfePVD»^CVDatfflU3C>J*^-?? 
3 . 

[ 0 0 6 5 ] 

E4n:alf«'l*tt, E2crvr«ft<i)«lS5^ffS3lV«SBBS^b!(»S4V<?)SlC. *r 

ai ffi )i 1 7 t a It «iit-? 3 . 

[ 0 0 6 6 ] 

«iKaf<b!t»iB4c«tt^3Jg(?)«iPHr'l^tyuT.fi4i*<?)ftifeBltt^<i)*riH5afi»f$<b 

■r3. -15. SiMrXe^Sj^yt^^tt. jfflgms^ci);fe.d;)Ci)ft^;'C7-tt'l&l)l5V»*b 
U. ^©fed/), S:^ fiK<b»S 4 ICS U T . ®^Bai^<?>WiB^Jtt1&Tr tt 3«8«gt 6 
-:)^tlSkit3C^2^f»tbl). C©^!*. «ft©h-'5';U«*^«lSait^»ttA7>7t 
««t)^5l»afi<?))?r V t 3 C >:tlf»* U I). WiBfiJil7tt. C © J; ■? ICS*S8 t IS) 
±r tt 3lS«gt * V , c *itl5it 3 c C J: . Silt « n»ft Cit-iT J: 'J iSli 

«*7'C7--?ll¥<?)CNRtfr#'ia3J;?ICft3. 
[ 0 0 6 7] 

*'faiffiiiS7tt. ;feV^I*S<b:7-^5!l»'4 «J3? b. I?rtt2'-20nm>:r3c>;«^»* 
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[ 0 0 6 8 ] 

*iraiffiJiJi7<?)?^s)?:6^tti^K:PR5E^*ir,i(i85UfePVD^^cvD&tffluie>:i^ 

C 0 0 6 9 1 

EI3crvtSM/i6V04C/Tv-rtff/B{£JiS7Vt, >itlCS"'tTta:l). 
C 0 0 7 C ] 

[ 0 0 7 1 ] 

, iBi U C N R t # 2 C V ttalS?^ 3 . 
[ 0 0 7 2] 

[ ^ US ] 

yf 530nm. »«l!R^7-9«2e5nm) SBDllNA=0. 65©*sp^ 

3 1 2nm, msBRis^T-^fii 56nm) "Kiam^ b -z mm l> -z 9) J ity a x 9 §f-mi^ 

g (A;U7.xy!74±«DDUl 000) tfflUfe. iBS« J: C*»ai9»©»3*Stt8m/ 
S V U . 
[ 0 0 7 3 3 

« V t3:J5>iHBiJ» ft ^^iHb?JJ® 4 ICAS^ t I . ^ <?>^*;) « C c?) ^ t tt , S ^ ^ 1^ 
<b!|»14CS2®^4l.felB^T-5?yt. «-»«g<?>«S3 E-^tpfyC^JyT' 7 ^ 41 T 41 » 
3 C YtfPif&-g-9) 3. SEf«JCy?40 0nm (7-C7BZ0bnm) <PlE 

IS7-7?U<?)fl*»s X=6 3 5nm, NA=0. 6 0 «{) 5^ fil «g C y 7 7 y 7* "? 13: ffi » 
^ll^Cffl^U. X = 40 5nm, NA=0. 6 5<?>a«-»«gCy97y7--?ttJim«* 

[00743 

U>tif-D7'. iii8:S©i:-y!77y7-CaVUTCNR^^fima5MlC"iitt> a3f]R'JRF«g5JlE 

tlc>;i*. jsi i& u fISicPf o Y - u - ^ t ? . Sl«>R 

^0lE^T-7tll^t3l?RC, -(&i9-g?«gey:77y7-tfflllfeJfflil®*fl^-?<?>J^CNR 

C V t * «* "f ? . 
[ 0 0 7 5 ] 

;iiLT<9llJgfi'J-?0:. !l^f::Hr';<?)5iiiPR'-i> leSitt:^&«•il«gCy77y7•lCJ;';^T^ 

' ■ 

[ 0 0 7 6 3 

^ii^gyi-i p CT^siS : A t o V ) 

E2cmrj:?C. S«2/S51^m^*®3 1/fiailB$^b!K!ll4/S52^mftl3 2/ 

*'iR'RS5/!S8ei^<*/S38>tA>5^s?«i«ifit^-r3*7='^77-?->7-;i/tr#R>;bfe 

.€H<Z)lfi5)(;3VJ:C/')frR.>l5'J:&-ac:^-hS«(0. 6mm)/Zn8-Si02 ( 
I30nm)/A9-Ox (I8nm)/Zn8-Si02 (40nm)/A»-In-8 
t-Te (60nm) /EnS-SiOz (1 OOnm) Y b k.. t^^cWttSt?^? 
.Zn8-8i02®tt.=E ilit-fn b ^fflWi^ (ZnS)86<8iOz).,6'^ir)3 
^r_>ryKtArSlHS1'7:^Ay^'y>7'r3C>:Cd;'iiPBrUfe. A^Qxltt. A 
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^•/0^ =1 OScofn/1 0Sc.cm9 5ISJt<?)iB6*'"XS5ail'f-?A»^-e7-yht 

X R y 9 V yr 1 1 -0 M ^ ') b ^ . m^t n^tAf o x icaTiitixtti-?iP)-Dfe. 

A9--In-8/)-Telt*.A9'e. oin*. sSfceo. sTeza. i (-"BIIH 
[0077] _ 

f0078] 

e<!)l^>7-;uc. 8B^A7-i omw-?. ffi?"jc:yf200nm~i. 6um(7^^« 

100~800nm)<?)SBSiT-7 y-Jt^ft^+llBtSUfeei, 1&«-(l?«gt:-yC77y7-tffl 

t. 

C 0 0 7 9 ] 

E8»ii. T-'7B400nm*«i (0. 37A./NA^$@i) <;»leSiiY-7x^'i«? leis 

Tl)3C>:flftO»2. Y-:7S20 0nm<J)IE^Y-7»^«IY-7 9>J-fl3:, 4 

1 cL B V n 7 a l> C N R 4i *t T I) ? . 
C 0 0 8 0 ] 

5t"&iRS5<9«&SK (=EJUJk) tGez Btg Teg (Sto. 7 Teo. 3 

ffi^uls^l (B) ?y<fe6fEl (C) C^^t^it/TvtTEM^Kl*, ^ (O^l^m^i^^B 
C 0 0 8 2 ] 

E 0 0 8 3 3 

c^t-^T-JUc^au. ii«-»*gcryC':^y7-trai)-?S3ii**^S3 8«!l#'5i/--!^-Cr 
-AtAS^rttT, E?'JCyf400nm (Y-C?fi200nm) <?)SSY-7?'JtlE» 
A7- 6 tnW-?l5llU , Si * fil *E C y 7 7 y 7- 1 ffl I) T 0 . 7 m W <?> A 7 - « ^ U >! 
e , 4 4 B <?) C N R iA^ii >i 4t^. 
C 0 0 8 4 ] 

y 7 7 y 7- 1 ffl l)-7 4 m W<9 A 7 t V C ^ , ^3 ffl C 

W:2 2cLB©CNR»f#^*ife:t^« ?XfJ>;!;kP3C«^tP^^IC;«MUfe. ^©ft, S^-IISf^g 
CyC77y7-t«l)-70. 7mW0A7-7ll^UfeVC-5.. CNRI3:*ma^S»o;fe.. 
C 0 0 8 5 3 

4^W(j);^7_(5l,--?«-j:'-/^-faJSiS«)C = SilbfcV$=IClEilY-7 9'J«fr3^5gUfeCV 
C<?)it$S<5'J-?tt. ^^SMc!>3t%>R15CSS^KlE^Y-7*^PEK?-4l.2ffl$<bS!le 

BHb«[)Ji4icA^ai^tift/firits*^'5Hgnaiisfet<7o*.t<?)v%^mtz. tftt?-^ 

, ^(9M:«flyc^V *t 7 le^/Ha^^tt. *S3E^bl!ieiit « ^ T I) ^ J^-?. J P n . 
J APPI. Pkys. Vol. 39 (2000) PP. 980-981ICiet!rtlT 
U?;55£Ci£ll. C<i)lt«fiyi V±ie^li6^5'J 1 - 1 >f »i J: > IC. ffl lb 

[ 0 0 8 6 ] 
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nnm} - i ic?»it2«ftRBHbi»S4tptOy (4nm) c^%fe■i^>7•;^t^^S!^u 

Jt. PtOyltt. p-t^'-'!7'yhtAJ-/02=5Sccm/5Sccnn<i)mi.tk<i)iS 
C 0 0 8 7 ] 

c<4)■!^>7•;^^:oll7« le^A7-i4mW-?, K^iJCvfi 60nm~i. sum (y 

»iA7-P)-=i mW*^tt4mW-?»SU^. «StB7r:mt. 
C 0 0 8 8 3 

E7n:ayiiT,ll^A7-Ph-=imW<?)"i;?. Y-5'B*f400ntin(o. stx/n 
A) <fc /Jvr < ft ? >: CN R2/fii^icM'> b . ^«BR^«fc /J\ d 2 o o n m © t - 9 
ttCNR»f*l'JtlTl)«ll. C4VC«U. fl4A7- P r = 4mw-?tt. M is 1i S * ifc 
?! S^5/J\«le^ Y - 7 -5 T t . iSl U C N R i^il 41.-? l> ? . ^ ^$ ttl IC tt > Y- 

7«l 50nmi'A±<?>^T<?)ISfaY-7-?. 40<iB>!<.±<9CNR»f#mt-Zl)?. 
C 0 0 8 9 ] 

A^Oxtfflll*.SI6VP1:O>,tffll)fe07^tJt«ri>:.jS(i¥#»Si^Rr«ftSa 
;(.7_p ^ = 4fY^W£i)\:?. .£-zt?)Y-7SlC3Vl)-7E17Q)S?2^CNRt^iil)C 'i:»ft) 

u i» . ■ 

C00903 _ ^ 

mt£b ^m) 4 (A) . 014 (B) 3tJ;6f0l4 (C) IC^aYtlTTstTEMi:*!*. 

c 0 0 9 1 3 

fe. PcLOala:. PflL^-'!ryhtAr/02=5Scom/5Sccm<?)SaS.H:<?)iS 
C 0 0 ? 2 ] 

A 7-1 ItnW"?. ffiJ'JCy^l 00~800nm (Y-7*50~4C0nm) <?> T - 
7 ?'Jt ^ nattiest U , Sl^-IS^gC y 7 7 y 7-t rail T . aittllJ^ S4A7 - P ^ = 1 

C 0 0 9 3 3 

@ 1 5 IC Jy t) . A7-P^=1 mWQV?=, Y-^7«»'200nmJ:';/J\r<ft7 
>JCNR»f0aKlC«'>U. »«PR«J;';/Jvrul 5 0nrT^<?)Y-7-?t*CNR^^l5V^y 
ii^aTllftU. CftlC5tU« »^A7-P)- = 4mw-?t3:< ffil?ii«S«^/&^ft«a/J\ft 
le^Y-^-^^io-Zt^ +^ICiiiUCNR^fSii^lTUl. -ft<*:«IICI3:. Y-7«l 00 
n mW.±0^T<9iEf*Y- 7-?, 3 5 oL B J-!<.± <D C N R 0^*1 a-Z II 1 . 
[ 0 0 9 4 ] 

l5tlA7-i 2 m Ws US A 7 - P i- = 4 mWC!>f^^^^-^. PR ^ J; € /Jv t u 2 0 0 n 
m 9 Y - 7 -z^ 4 2 oL B <?) C N R # H a ^ . 
C 0 0 9 5 ] 

mgijij 1 - 2<4)«iiiu5yiiT. p tOy ^ff^sEicBRumfl*A)-/0 2 tilUffliUT. y<?) 
«ii«3P-tOyJit^t7asioi^>7-;utrFSu*..=&-J^>7--»ncJirit3y9fiiva 
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y = 0 ■■ A Ir / 0 z = ^ 0/0 > 

y=0.75:Ai-/O2=7. 5/2.5, 
y = Z :A)-/O2=5.0/5.0x 
y=3 :A)"/02=2.5/7.5. 

C it ^ <?)■!»■> ;HC>^ U , ft^<?)«JiS2SA7-7, E ?U C v 9^ 1 6 0 n tm ~ 1 

. sum (y-9«8o~8 0onm) ©ie^T-7?ut^+iT4iieSiu, iS*»«Cy 

5 7 y 7- t ffl H T 4 m W 9 S * A 7 - ■? » ^ 0 ^ . JS * t E 8 IC 3-v r . 
[0076] 

. E??y<fcC*EI1 oc. ie5ijcryf'4 0 0nm(7-^7«20 0nm) 

jysv.fcc/Bejyfy^'i. sum (T-7«8oonm)t9iei§Y-^7 5'jtJa';)su l id 

C 3V U T t » ? 4ft IC tt s y t:^9= < U *.aTt>f J; DC VtftJZ* 2 . 



[007 


7 ] 








Ulife^J 1 






s 


c J: 1 it» ) 


nmm 1 


- 8 <?> «i a ic ?y lit.. P 


0 £ l?^^? 


u 


a fi it A ^ / 0 2 t *J ® t . Z <?) 




PdLOs iit^-r 


> t 1^ « 




. * -i^- > 7- ;nc « It 3 z <9 fli V ai 


fi (S^lt 


: Sccrm) <?).H:>;i3:. 








y = 0 . 


82:A^-/0 2= 8. 5 


/ 1 . 5 , 






y = 1 . 


10:Ar/O2=5. 0 


/ 5 . 0 , 






y = 1 . 


^Z■Alr/0^=^. 0 


/ 7 . 0 






-? J) 7 . 




Si » « C y ^ 


7 


y t ffl U T . =& (?) « IE S A 7 


Be 


5'Jt:"yf200~600n 


n\ (.J - 9^ \ 


0 


o~800nm) ©le^T-C^jijt 






y > t ffi U T 4 







0 1 6 ic m r . 

[ 0 0 7 8 ] 

\ Cfgaa X IC 3y It "3 ^fS <?)it^ t ^ t < S < U T t , l. 5<ZV*7.<fcT 

[ 0 0 7 9 ] 80 

nmm i - i-f^^su;i£.A?-Oxi (x=i) z v- yy )\' y . p ± o y IB (y = 3 

) 0Jl:?-t8nm>:L*.l5tM*SIJtH?Jl - 4^|H|«ICU-?<^SU;fe-!^>7^;U>JC-5UT. 
ffi?'JCy^4 0 0nm (T-7«200nm) <9l5»Y-i7?'J?irJ;Z)fiE?'Jey?1. eu 
^ (Y_55 8 0 0 nm) <?)lellY-5'9'Jt. ■|&^IS«gi:-y77y7-tfflllY4mW<?)S 

E 0 1 0 0 ] 

@i ftfiBi»<bl»JB4>ri/-7Pt0y;gTffiufe-?->7-;nc?viiT, SSM::^^ 

[0101] 

p-tOy «^^«3^li^^i8S^b!B^lJg4ty = 3V^?ft^*■??KB)?U. *t©ISgt4'>'3 0n 

m<9i5Hpq-?3tse u feia^ttfiiigw 1 - 4 vra«cu Ti#->7-yut<^su^. c*m©i^ 

>7-;i.C. ^ti.Yii.®^Jg*#7ie9'JCyf40 0nnn (Y-7«200nrin) <i)i2^7- 
-75iJtlB^b. -fe^^^^gC y !7 7 y 7- 1 ffl 11 T 4 mWQS* A 7 b . CNRt 
jRISbfe. &-!^>7--lKDPt0y iB<?>l?rVCNR>f<?)i8«tt. = CNRJ <?>3^-? 

* U T . 

4nm:44oLB, 50 
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ienm-29ci.B, 
1 8 n rm • 2 8 <i B , 
3 0 n m : 2 7 cL B 

<P) "5 . 

[0102] 

PoLOi fl^'J «^Ii^^t^^5S4t Z= 1 . 1 O -Jt l *#-?f^B)? U . *t<?)fflU5t2~ 

1 5nm<?)e!HP]-?3ESL*.a}tM*llJi6^Ji - 5ViPl«icu-?-!*->7->'Uti^au;fe. en 10 

^Q-!^■>7•^HC. B^filtgf V 77 y 7-t ratlT< -tftY4t<i)«)i^#-?K9'Jt:- y f 3 0 
Onm (Y-?g1 50nm) <<)lE^Y-7y'JtlEMU. S«-|I^Cy77y7-t«l)-? 
4mW©S4A7--?S*l/, CNRti!I^O;fe. *1'->7';K2>PoLOE iQlftVCN 
R V 9 « r J? r : C N R J <?>ff^-?« 0 T . 

2 n m : 2 6 B . 
4r>m:35dBs 

1 0 n m : 3 z B . 
1 5 n m : 2 6 cL B 

[0103] 

>7-;HU, iettA7-?mW-?ffi?'Jtfyf 40 0nrTn (Y-7fiZ0 0nm) <l)a5SY- 
ymt^nL, -fe^^Sflge y 7 7 y 7- 1 ffl II -? 4 lnW<9ll* A 7 U C i . 3t 

q& iR 1 5 msj? « ipf V c N R V <9 « I* . 

8c:l9oLBv 
A U : 2 0 B > 
W : 2 4 oL B 
~? ^ o . 
[0104] 

S5tAU*fett8 l-?«5S?U*.iS6lC + ^*ilt'ttZ^#H4iS2^-5fe<?)«:, Au^^fttt 
JSRe^^fl^a U O-? A 0 y JilCifflt^e t> IC < *.;fed')-?iP) 3 >J ^/t S i <9 « 

iBS'^<i)«fiii8$<b»S4n:ayii3S5Hr#at»isutet<i)>;«;ti5ii.i. 

[0105] ^ 

musBW - -i n (Ea2g)m&:^2^mtf^3 2 g>^Eg«yn::^Itt») 
>7-;i.c-5iiT, sellA7-i4mw-?. ie9iji:-yT4oonm (Y-:7S200nm) 

<?)lellY-7 9'JtlESU. •fe*»*gCy97y7-tfflU-?4mW<9SSA7--?fl4b*. 
>: C . C N R tt: # ^ *t S » ^ . 

C 0 1 0 6 ] ^ 

±lBl5f|Y-:7 9UtiS.«-»^&t:-y77y7-tSllT0. 7mW<5»*A7-tS± 

Ufe>:U^. C N R t3:# ^ 4V« ^ t^t>^. }i S ft i °I fig"? iP) ^ . 
C 0 1 0 7 ] 

C Q J; T Cflimiia t ^ =I«g7a^ ? - V » . » 2 S5?gff ^ 3 2 tS^bi7 mSRKt 50 
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[0108] 

Si u fe. e > 7-;ncie^ A 7 - 1 i mw-?, kj'JC yf4.oonm(7-f«zo 

Onm) ©leStT - ^7 5'Jt.lB»b , y 57 vT^.tfflUT 4 mWa)»SA7--f 

« a U V C 5. . C N R » »J 4t « » -3 ^ . 
t 0 1 0 9 ] 

U*.ft<?>^4iYllC?yu-7, jft^-filiKe y ^^7 vT-tfflUT 0. 7 m W <9 » * A 7 - "? » 
SUfeVC-?.« i»-r<l©»6t 4 OoLBi'A±<?>CNRiff*§^n*,. 
[0110] 

m6ffil1-1-??^»U*,-9->7';i'<J)9l38l«ftl33<9±IC, ^Sit^B-i^L-ZJfri On 
m<9A»ii*fer3:AlJit?f?5)?riC>:(CJ:V, 03C/Tvr«Jil«5»1^>7-;i.t#;t. At 
ii?yj;&»AlJitt. -ttLT*VAt^-^ryl>ififJ:Z'AI 9->ryhtAr#Ha + -?XA 
y 5' 'J > 7 t 3 C V C J: U Jf^BJ? U . 
[0111] 

c*m®-!^>7-;nc-^UT, IESA7-lOrinW7, ae9yCy^40 0n m ~ 1 . 6 u m 
(T-:7gZ0 0-8 0 onm) <?)lEMlY-7 9'Jt^*LY*t1^B)?0^ ■|&«-»«Cy:/7y 
7'tSl)-74mW<5li*A7-7fl^Ufea«t, SI 1 ZICZTxt. «3Tr. BI1 2 C tt « S 

[0112]. 

01 2«^^> 6 lilt 3 IC J: U . fHiHRIf J: «; tX?=« IBltY-!7 ©CNR 

Jtxr 3 c »f t) » 3 . 
[0113] 

C 11 ^ © -J^ > 7- ^ II T , ^4l^tU<?)fi3ilBttA7 --?iE5'JC y f 4 0 0 n m (Y- 
'5*2 0 Onm) ©lBttY-5 9>JtlB^U. ■|6«-|il*gCyC7 7y7-tfflUT4mW©SS 
A7--?»*U;fe.tt*f.Ell3Crvr. 
[0114] 

t^ ? . 

[0115] 

^^g^?J1 - i-?^?s<u^-9->7-;K9Siisim<*;i3 i vssBBHt?»^4^©^c. t^m 
^E}l/i7•«t-^Jl!r5nm<^)S^b^>^*ltff^5)^t3u>;lCJ:';. E4crvtmft©i*-> 

^ "5 • 

[0116] ■ 
C©•5^>7'-'^lCl^tlA7-l OmW-?, fiE5'Jeyf400nm (Y-7fi200nnn) <i) 
iBtlY-^jytlBtlb. •(&^®^gi:-y57y7-tfflHTS*UfeVC^.. S*A7-i)fr3 

mW©v$=c«xci)CNR3 5ctB»'#'i4v;fe. - :^« ^ig^Jl-17?^S<U*.-!^>7-;i. 
CNRflf«XV«3ll*A7-tt4mW«^*.<?>-?> 4lffii(£3tS7tiait?CVn: 
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[0117] 

Ei5ic>Tvt<j;?ic, m^z / ^ ^ mmwM z } /^^mmitf^M ^ / ^ zmm^M z zn 
ffi^mitt ^ ^7* -f 7. 0 It yT- ii^m^b k.. e <?> 1^ > 7- ;H3: , %mm i - i 

C 0 1 1 8 ] 

5iJCyf40 0nm (T-7«E0 0nm) <?)l5i$T-!7 5'Jtl5aU. IS^If^Cy^J 
y 7- t ffl I) T 4 m W®iii A 7 u ^ c ?> . C N R I* # 14 *l 2^ o ;fe . - . r 
(9 f- > 7- ;nc . 1 4 m W <?) lelai A 7 - -? ■ EE 9"J e y f 1 . 6 U m ( Y - 5 8 0 0 n m ) 
OlEUT - 7 ?'Jt leSU . 4 m W<9fliA 7 U ^ C , 8 4cLB®CNRt*fS 

[0119] 

tk. ^^^m\t^M"t (out ■» Q Q r\\u-t9)Hf- yy- )\^r^n\J . 7mw<?>iEitA7--? 

, E5'Jt:-yf40 0nm (T-7S200rtm) <9l2i*Y-7 5'JtlE»U. 'l&«-IB«Cy 
C7 JJ' y 7- 1 « 11 T 4 mWQflSt A 7 b C 4, . l 2 cL B 0 C N R 2)^ » a ;t . 
- « c ci) > 7- , 7 Q)ieit A 7 - , ae^iJ C y ? 1 . 6 U m ( Y - 5 B 8 0 0 

nm) <9lE^Y-7 9'JtlE^b. ■|&«-fil«CyC7 7'y7-t«llT4mW(9SaA7--?» 
SfeUfeVC?.> 8 8<iB<Z>CNRt^tmnfe. 
[0120] 

[0121] 

U»b, S^^igt^b!Bl^4<?)Jfr*^fl 8nm7$)21^>7';u-?l*. 400 nnn<9Cy^ ( 

iE»Y-?K2oonm) ©Y-7 <?) ffl I? « -R * 2^ ^ rt «B iiieb*,si-><:»z:? 
A»f«Ji»ft»^-D*.v*/ma?. •S^B8l^t^»S4<^)Jfr^^eo^m®•!^>'7•;^-? 

tt, C N R 2 • 

[0122] 

^it,^^l^. tT. a^llit^RfAg-?S)'SCV*^>i« lB^i$fCt3:ftigl42;^U--!^-i:' 

x^tii. u »o /ies«ctt«^iiBi^ti»S4't'icA» Ox i^e^^yirft-ttr. «ff 
t^.«UYt.«^S^<b«!);i4<i>^M»f^i-«^>:«';. A?•J^Il^2;flJV:^y*fMUft^»^^ 

[EE<?)«»ftl!tW] 

[El] (A)»;.*f6«"B<?>*i2 53^<S5<*ti)«lilt5'v-rBlrilE|-?i?)3. (B)fi<i;C'(C) 
«:-^n-^ti.SSK«U&t/Tvt0IHtffl^«"aJ>^T. (A) c3lt«»0B3ril<5«fflS^f- 
Sg«ssa^S-?J)U> (B) 13:. I5li«gici mW0A7--?^4U;fe«^©^:ft. (C) tt. 
leSt$IC4mW<?)A7-7SSU. mW<9A7 - S 

[E12]*f6e«©*SSSJSft<<)«l5X'«'JtmrB!lrE0?iP)?. 

[0 3] *few.<?)*8E^«[#<?)«J<?)«?KffJtrvtBfiliE-?i^ 1 . 

[0 5] ^|s%aB<^)*i^^^^*<?^^^<^5^^^''Jt3'v•rtB^ilEI-^^ z . 

[E6] Y-7fiVCNR>:<4)g3«tmt7'77-?J)2. 
[07]Y-7SVCNR>:©ga«t/1^r9'7 7-?iP)I. 
[0 8] 7 - 7 S V C N R "i; «j) Ha* t 3^ t 7 7 7 ■? ») 2 . 
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[Elio]ll*lalSi'i:CNR>:<9lB«tmtr77-?<f)?. 

[E111llilal!Bl>:CNR'i:<9^l&tArvt^''77"?i?)'S. 
[Ell2]Y-5'5"i;CNR"iJ<?>^«St3'vt77 7"?af>?. 

[01 4] (A) tt. :*:?g8H<?>3tlEMi«ft©«lttrvrillrOD@7^ 7 . (B) ^ J^Z/ (C 

[ E 1 5 3 T - B >i C N.R >J <9 ffl ^ t S'v t 7' 7 7 7 if) 3 . 
[l21ie]Y-7B>:CNR^©BI*gta^r7'77-f$)^. 
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